Subdiaphragmatic abscess on the left frequently exhibits a course different from that of a similar condition on the right. Elevation of the adjacent leaf of the diaphragm may be a late sign, since the stomach is relatively mobile; ipsilateral basilar pulmonary atelectasis and pleural effusion may also be delayed in appearance under these circumstances. It is, therefore, a point of particular importance that one should not await the full development of these signs in order to make a proper diagnosis. Such delay imposes a serious increase in risk in that the patient is brought to operation with late complications. This circumstance contributes both to an inordinately high mortality rate and to a prolonged convalescence.
Subdiaphragmatic abscess on the left frequently exhibits a course different from that of a similar condition on the right. Elevation of the adjacent leaf of the diaphragm may be a late sign, since the stomach is relatively mobile; ipsilateral basilar pulmonary atelectasis and pleural effusion may also be delayed in appearance under these circumstances. It is, therefore, a point of particular importance that one should not await the full development of these signs in order to make a proper diagnosis. Such delay imposes a serious increase in risk in that the patient is brought to operation with late complications. This circumstance contributes both to an inordinately high mortality rate and to a prolonged convalescence.
The following case exhibits clearly the course of a carefully observed left subdiaphragmatic abscess in which operation was delayed. Except for a mild nocturia (1-2) for six months, she had previously been well. History
Present illness. One month before admission she suffered a short bout of cramp-like abdominal pain, associated with vomiting. She recalled little else of this illness which promptly cleared within 24 hours. Diabetes mellitus was discovered at this time and was rather easily controlled 'by dietary regulation without insulin. She soon began to lose weight and strength and noted occasional vague pain in the left upper quadrant of the abdomen. The appetite was poor. The nocturia had increased (X 5) but there were no other urinary complaints. One week -before admission the weight loss, weakness, and anorexia had become conspicuous and the left upper quadrant abdominal pain became more pronounced, but without known relation to food intake or respiration. Three days later a daily morning dose of 10 units of insulin was started but this was discontinued after two days when vomiting began.
Eighteen hours 'before admission there suddenly appeared a sharp, nonradiating pain in the left shoulder and neck. It was not clear whether or not this was accentuated on breathing. Food intake was followed by vomiting of greenish "bile," and this condition persisted until admission. Saline and glucose were given parenterally and insulin therapy was started. There was vomiting on only one occasion, 200 cc. of greenish liquid shortly 'after admission.
X-ray examination revealed evidence of atelectasis of the left lower lung (Fig. 1) . A calcific shadow, measuring 1.5 cm. in diameter and overlying the region of the right kidney, suggested the presence of a right renal calculus.
The patient remained critically ill and was somewhat drowsy. The temperature fell to 1010 (F.), the pulse rate to 90 per minute, and the respiratory rate to 24 per minute. An adequate urinary output of 1280 cc. was obtained. Second day after admission (March 9, 1942) . Little essential change in general condition, but several important new signs.
The temperature, pulse rate, and respiratory rate remained moderately elevated (1010 F., 90, 24) . The left shoulder pain had largely disappeared.
There was pain in the left hypochondrium on deep inspiration; compression of the left lower chest wall exaggerated this discomfort. Hyperalgesia was so intense in the left hypochondrium that the patient cried out when the skin was lightly touched. There was no cough. Sulfadiazine was started by mouth in full dosage. The previous treatments were continued.
Coronary infarction was one of the tentative diagnoses entertained on admission, consequently an electrocardiogram was obtained. Abnormalities were noted in that the QRS complex was slurred in leads I and III, and the T waves were of low am-plitude in lead I.
In the opinion of the urological consultant the acute complaints were not due primarily to genito-urinary tract disease.
The suggested diagnoses at this time included pneumonia of the left lower lobe, pulmonary infarction of the left lower lobe, bilateral nephrolithiasis with secondary pyonephrosis and perinephric abscess on the left.
Third day after admission (March 10, 1943) . Course suggestive of unfavorable general response to treatment; progression of symptoms and signs.
The patient complained of pain in the left lower thoracic area, especially on active movement. Fluids taken by mouth were retained.
The temperature remained at aibout 101°(F.), but the pulse rate had become markedly elevated (120 per minute) and the respiratory rate varied from 24 to 32 per minute. There was no cough. The pain was sharply localized over the left lower costal arch from the angle of the ribs forward and was exaggerated by slight local pressure. The left hypochondrium offered resistance to pressure, but this could be overcome by flexion of the thighs. At the base of the left lung there was flatness with high-pitched breath sounds and egophony, but no rales. Showers of fine rales were heard at the extreme right base. The left costal vertebral area was not tender. These signs were regarded as suggestive of consolidation (pneumonia) or of a pleural effusion. Urinary output remained adequate.
A throat culture was taken for pneumococcus typing and revealed a moderate growth of Streptococcus viridans and Staphylococcus albus. The concentration of sulfadiazine in the blood was 11.9 mg. per cent. X-ray examination of the chest showed evidence of a diffuse parenchymal infiltration of the left lower lung field (posterior in the lateral position).
Tlhe left leaf of the diaphragm was obscure (Fig. 2) . In view of these findings and the clinical data, the working diagnosis (x-ray and clinical) was pneumonia of the left lower lobe.
Parenteral and mouth feeding, and insulin and sulfadiazine therapy were continued.
Fourth day after admission (March 11, 1942 Fifth day after admission (March 12, 1942) . Conspicuous progression of signs. Subjectively the patient presented little change except that she preferred to lie quiet, active movement still accentuating the pain in the left flank and left lower chest. The pulse rate was consistently elevated at about 120 per minute, the respiratory rate ranged around 30 per minute, and the hectic fever persisted. There was no cough. The urinary output was adequate (1275 cc.). It was reported that an enema produced good results, but the relief was quite temporary.
The concentration of sulfadiazine in the blood remained adequate (11.1 mg. per cent), the total proteins in the serum 4.94 gm. per cent.
The pertinent findings were as follows:
(1) When quiet she had little discomfort, but active movement caused pain in the left flank.
(2) The shoulder was slightly depressed, the chest splinted, the respiratory excursion much diminished on the left side.
(3) The lung fields on the right side showed normal fremitus and percussion note, but there were many fine crackling rales at the base and low in the axilla; on the left side there was dullness increasing to flatness from the mid-scapular level to the base where breath sounds were absent and vocal fremitus much decreased.
(4) There was a visibly full area in the left flank just behind the posterior axillary line at the level of the 10th, 11th, and 12th ribs. In this region pitting edema was marked.
(5) There was sharp tenderness over the region of the 10th, 11th, and 12th ribs on the left side between the anterior and posterior axillary lines, most marked in the mid-axillary line.
(6) Notable tympany was present over the gastric and left antero-inferior subdiaphragmatic regions. Sixth day after admission (March 13, 1942) . No essential change in condition.
The pain was little changed. The elevated vital signs persisted. The previously described physical signs remained. There was no cough. The urinary output was adequate. The concentration of sulfadiazine in the blood was 7.4 mg. per cent, the dosage having been reduced.
Opinion was still divi;ded as to the correct diagnosis and the patient remained under observation.
Seventh day after admission (March 14, 1942) . Continued progression of signs; deterioration in general condition; operation.
The patient had become quite weak and perspired profusely. She moved in bed with reluctance, the movement sharply accentuating the pain in the left flank. Elevation of the pulse rate persisted and the temperature reached 102.40(F.) at 4:00 P. M.; the respiratory rate was consistently 26 to 28 per minute. Abdominal distention was still present. The daily insulin requirement had risen to 75 units.
The white blood count was 15,700; the red blood count and hemoglobin had fallen moderately. Examination of the urine showed only 2 to 4 white blood cells per high-power field.
X-ray examination revealed evidence of an extensive left hydrothorax, atelectasis of the left lower lobe, a collection of gas and a wide fluid level 909 YALE JOURNAL OF BIOLOGY AND MEDICINE beneath the left diaphragm. Films with 'barium in the stomach showed this collection of gas to be distinct from the stomach and from the splenic flexure (Figs. 3, 4, Crepitant rales persisted at the right base; there was also minimal pretibial edema. Digitalization was completed, and on the 2nd postoperative day the urinary output reached 2150 cc. (intake 3400 cc.). The abdominal distention was troublesome but was controlled with a small rectal catheter and enemata. Sulfathiazole therapy, instituted immediately after operation, was continued in half dosage.
The temperature and pulse rate rose sharply on the 9th postoperative day but returned to normal within 24 hours after the sulfathiazole therapy had been discontinued. During this period the urinary output remained at about 1900 cc. per day, but many sulfathiazole crystals were noted in the urinary sediment. A partial atelectasis of the right lower lobe was present at this time (Fig. 6 ).
The course thereafter was satisfactory, the temperature being normal on all readings on the 13th postoperative day and remaining so until the patient was discharged.
The skin edges of the wound were kept open and the wound was irrigated daily. With the patient in the left decubitus position drainage was 910 LEFT SUBDIAPHRAGMATIC ABSCESS promoted. The abscess cavity was visualized from time to time by x-ray after local injection of diodrast. All drains were removed finally on the 35th postoperative day, the wound being maintained in an open condition by gentle digital examination.
The atelectasis of the left lower lobe and the pleural effusion resolved gradually (Fig. 6) .
The patient was discharged on the 37th postoperative day (April 20, 1942) . The vital signs were normal, the lung fields were clear to physical examination, and the sinus tract was open. Urological investigation wag recommended.
At the time of cystoscopy on April 16, 1942, the urine from the right kidney was heavily infected with B. coli. A right renal calculus was present. The urine from the left kidney revealed no pus or organisms, 'but it yielded B. coli on culture. It was recommended that pyelolithotomy be performed after further improvement.
The sinus tract healed nicely. X-ray examination of the chest on July 20, 1942, revealed pleural thickening at the left base (Fig. 7) . The patient had gained weight and had remained free of pertinent symptoms when last seen (May 7, 1943) . The diabetes was controlled with dietary regulation and 30 units of insulin daily. She has refused the recommended urological operation.
Discussion
There are certain significant signs in the early diagnosis of subdiaphragmatic abscess.
The first sign of importance is likely to be tenderness over the involved subdiaphragmatic space. Involvement of the anterior spaces on either side usually permits an earlier diagnosis, these regions being more directly accessible to palpation. Abscesses of the posterior and of the superior subdiaphragmatic spaces offer an equally good opportunity for early diagnosis, however, but one must remember that the early tenderness in these circumstances will be found in the region of the 1th or 12th rib on the involved side and that such tenderness may be minimal and sharply localized. The appearance of such a sign under the appropriate circumstance should be regarded as sufficient grounds for a tentative diagnosis of subdiaphragmatic abscess. Careful observation will then lead to the correct diagnosis at an early date. Basilar atelectasis on the side of the abscess soon appears, but this, too, often is minimal. When clinical examination then discloses elevation o'f the corresponding leaf of the diaphragm the diagnosis of subdiaphragmatic abscess becomes more certain. X-ray examination at this time will usually 911 reveal some restriction in the mobility of the ipsilateral leaf of the diaphragm and the atelectasis already noted. When this complex of signs is found with other evidence suggesting the presence of an infectious process, the clinical diagnosis is established. The x-ray examination offers a valuable check on the accuracy of the physical findings, but at this stage, the correct diagnosis characteristically cannot be made with accuracy on the x-ray data alone.
It requires a certain clinical acumen to detect the extremely early case, but the proper diagnosis is nearly always inescapable when ipsilateral basilar atelectasis and elevation of the diaphragm appear. A pleural effusion is often the signal that the abscess has reached a late phase in its development.
It is a point worthy of emphasis that the physical signs of basilar atelectasis which accompany a mature subdiaphragmatic abscess are often of the type easily confused with those of consolidation (pneumonia). While the bronchus to such an atelectatic lobe may be obstructed with secretions, the opposite is frequently the case. When the bronchus to the atelectatic lobe is open the resultant physical signs may be indistinguishable from those of pneumonic consolidation. One can easily become convinced on this point by careful auscultation over an expanding atelectatic lobe, the bronchus to which has been obstructed but has become patent. It is probable that this was the circumstance which led to the mistaken diagnosis of pneumonia in this case a few days after admission.
Aspiration of the subdiaphragmatic region as a diagnostic measure is a procedure to be condemned. When the data suggest the presence of a subdiaphragmatic abscess to a degree such that aspiration is strongly considered, operation by the subdiaphragmatic extraperitoneal approach is a safer procedure, particularly since local block anesthesia is adequate. Summary The reported case illustrates the important diagnostic signs and course of an abscess of the superior subdiaphragmatic space on the left side. The correct diagnosis was confused with that of pneumonia of the left lower lo'be, and operation was delayed on this account. Several of the important points in diagnosis and treatment are recalled. 
